With the massive economic development and vast environmental degradation over the last decade, "sustainability" and "sustainable development" have become primary concepts in governments" agenda. Sustainability has three pillars, namely environmental, economic and social, the latter gaining attention relatively later than the others. Some organizations evaluate the world countries for social sustainability using indices such as the Organisation for Economic Co-operation and Development (OECD) Better Life Index, Human Development Index and Social Society Index (SSI). SSI is used to rank world countries and evaluate their level of sustainability. SSI is a scoring system developed by Social Society Foundation to measure human wellbeing, environmental wellbeing and economic wellbeing every 2 years. In the evaluation process, SSI calculates scores using 21 indicators and publishes the actual situation on sustainability, progress over time and differences in development per region and per income class. In this paper, human wellbeing indicators of SSI are used to cluster world countries with k-means algorithm to assess social sustainability. Human wellbeing indicators are grouped into basic needs, personal development and health, and well-balanced society, all of which are measured with 3 indicators. The clusters obtained are compared with SSI rankings and the results are elaborated.
Introduction
World Commission on Environment and Development (WCED) (1987) defines sustainable development as "a development that meets the needs of the present without compromising the ability of future generations to meet their own needs". Dehghanian & Mansour (2009) identify the following objectives for a sustainable development:  Maintain a high and stable level of economic growth and employment;  Effective protection of the environment; and  Provide social progress, which recognizes the needs of everyone. Among the above-stated three pillars of sustainability (i.e. environmental, economic and social), the social dimension gained attention relatively later than the others. McKenzie (2004) defines social sustainability as "a life-enhancing condition within communities, and a process within communities that can achieve that condition". The crossdisciplinary nature of social sustainability has resulted in multiple, often conflicting, interpretations based on a wide array of philosophical, political and practical issues (Woodcraft, 2012) . Vallance et al. (2011) have grouped these under three main categories. According to their perspective, some studies focus on meeting basic needs and address underdevelopment (development sustainability), while others are equally concerned about the promotion of stronger environmental ethics (bridge sustainability). There are also those studies, where social sustainability has been considered in terms of maintaining or preserving preferred ways of living or protecting particular socio-cultural traditions (maintenance sustainability). Social sustainability, as an emerging area of urban planning policy and practice, is increasingly used by governments, public agencies, policy makers, non-governmental organizations (NGOs) and corporations to frame decisions about urban development, regeneration and housing (Woodcraft, 2012) . However, as Missimer et al. (2010) state, "The social world is much too complex and far too interwoven with value statements, morals, and other intangible, non-measurable aspects to be studied as one would study an ecological system with traditional scientific methodologies." Indicators and composite indicators are useful tools to overcome these difficulties, and they have become increasingly popular both at the institutional level and in policy debate because they can summarize, simplify, quantify and communicate complex and dynamic environments (Singh et al., 2012; Luzzati & Gucciardi, 2015) . Sustainable development indicators (SDIs), which measure sustainability through assigning a value or a number to describe the relation between environmental, social and economic dimensions of sustainability (Bondarchik et al., 2016) , can be used by countries and businesses to (Singh et al., 2012) :  Assess and evaluate the performance.  Provide trends on improvement as well as warning information on deteriorating sustainability issues.  Provide insight to decision makers in formulating strategies and communicating the developments to the stakeholders. The aim of this paper is to address the relatively understudied social dimension of sustainability using social sustainability indicators. Human wellbeing indicators of Social Society Index (SSI) are used to cluster world countries with k-means algorithm to assess social sustainability. Section 2 provides a brief overview of social sustainability indices while Section 3 focuses on SSI. The data is presented in Section 4, and the clustering application is given in Section 5. Finally, Section 6 elaborates the conclusions of the study, highlighting possible areas of future research.
Social Sustainability Indices
Some of the social sustainability indices cited in the literature are (but not limited to) Gender Empowerment Measure (GEM); Physical Quality of Life Index (PQLI); Well-Being Assessment (Well-Being Index -WI); National Health Care Systems Performance; Overall Health System Attainment and SSI (Singh et al., 2012) . Table 1 presents an overview of some of the most commonly used sustainability frameworks and indices (with a focus on social aspects) as well as social sustainability indices. There is a number of studies in the literature where the above-listed or other SDIs have been used to evaluate the performance of certain countries. For example, Panda et al.
(2016) developed a social sustainable framework and a composite index specifically for Indian cities. They concluded that the proposed model may help in benchmarking the cities and identifying the gaps to ultimately inform national policy and planning. In another study, Luzzati & Gucciardi (2015) ranked EU Countries in terms of their sustainability, using a set of indicators from EUROSTAT, European Environmental Agency database and World Bank "Worldwide Governance Indicators". They concluded that composite indicators can give good results as long as rankings are developed using uncertainty analysis rather than a single composite. Wilson et al. (2007) compared six global metrics (Ecological Footprint, Surplus Biocapacity, Environmental Sustainability Index, WI, HDI and Gross Domestic Product) by relative ranking in colour coded tabular format and spatially in map format and concluded that the different metrics provide varying interpretations about the sustainability of nations. Their results also indicated that there is no one "best measure" to assess sustainability; and SDIs, complemented with other decision support tools, models, or studies, may prove themselves more effective.
Social Society Index
SSI, launched in 2006, is a scoring system developed by Social Society Foundation (SSF) to measure the level of sustainability for 154 countries, every 2 years. It is based on the sustainability definition by the Brundtland Commission (WCED, 1987) . SSI is designed to measure the extent to which every human being (SSF, 2010)  is able to develop itself in a healthy manner and to obtain a proper education,  lives in a clean environment,  lives in a well-balanced and safe society,  uses non-renewable resources in a responsible manner so that future generations are not left empty-handed and  contributes to a sustainable world. Initially, it included 22 indicators, then in 2010 the structure was redesigned with 24 indicators. The index is comprised of three levels; 3 wellbeing dimensions, 7 categories and 24 indicators. The SSI framework and indicators are provided in Table 2 . and JRC concluded that the revised SSI framework is conceptually coherent, meets the statistical requirements set by JRC, and is well suited to assess nations" development towards sustainability in its broad sense: Human, Environmental and Economic Wellbeing (Saisana & Philippas, 2012) . Gallego-Álvarez et al. (2015) analyzed the evolution of SSI indicators over the period 2006-2012 and identified an increasing emphasis on economic indicators, especially public debt, genuine savings and employment. They also conclude that a good system of indicators can aid in making knowledgeable decisions and evaluating the effectiveness of public policies and progress towards political objectives.
Data
In this study, human wellbeing indicators of SSI, which are grouped into basic needs, personal development, and well-balanced society, are used to assess social sustainability of nations. The human wellbeing indicators, their dimension, description and sources are presented in Table 3 . Calculation methodology summarized here is obtained from SSF (2017c). As it can be seen in Table 3 , public data sources are used for SSI, in which case the reliability of data remains a serious concern. A scoring system is applied by conversing the raw data on a scale of 0-10 for each indicator and country. Then, the geometric averages are used for the aggregation of indicators into dimensions, and wellbeing scores are calculated. 
Clustering Application
In this study, K-means Algorithm is applied on 154 countries to cluster them in the context of social sustainability. The 9 social variables are analyzed with k=4, k=5 and k=6 clusters and finally k=5 cluster is selected for final results. This is because 5 is the appropriate cluster number for comparison with the SSI Scoring System (i.e. 0-2, 2-4, 4-6, 6-8, and 8-10). When compared with SSI Human Wellbeing Scores, the clusters provide a compatible distribution with the scores. The list of countries in these five clusters are given in Table 4 . However, there are some outliers and to visualize the clusters according to Human Wellbeing scores, a boxplot grouping for 5 clusters is provided in Figure 2 . As seen in Figure 2 , the highest scored cluster is #1, which consists of high and upper middle income Socially Sustainable countries. The second cluster, referred to as Socially SelfSufficient, is #4, which mostly includes middle income countries except for Gambia. Middle and South American countries are clustered around the Socially Moderate cluster #2, which also contains South Africa, Botswana and Qatar. Socially Insufficient countries are Sub-Saharan countries with outliers India and Cambodia on the upper side and Chad on the lower side of the cluster #3. Finally, the remaining Socially Poor countries in cluster #5 are some Sub-Saharan African countries with low scores and Haiti. The cluster characteristics are summarized in Table 5 . 
Conclusions & Future work
The social dimension of sustainability, which gained attention relatively later than the economic and environmental aspects, is increasingly used by governments, public agencies, policy makers, NGOs and corporations to frame decisions and evaluate performance. However, the complex and intangible nature of the social world makes it very difficult to define and measure. At this point, SDIs have proven themselves useful tools for making sound and objective decisions. In this study, human wellbeing indicators of SSI have been used to cluster world countries with k-means algorithm to assess their social sustainability. 154 countries have been clustered using k=5 clusters and compared with SSI"s scoring system. Clusters consisted of socially sustainable (64), socially self-sufficient (40), socially moderate (12), socially insufficient (34) and socially poor countries (4). However, there are some outliers for cluster 3 and 4 on both upper and lower sides. The distribution of clusters are mostly compatible with the results of the SSI scoring system. This is significant from two aspects. First, the social indicators of SSI can be interpreted as effective means to measure social sustainability and make objective decisions. Second, it can be concluded that clustering is a significant tool not only in social sustainability evaluations when used together with SDIs but also in their development as well. Similar analysis can be made on the environmental and economic wellbeing dimensions of SSI. Another possible future study may be comparing the results of different social sustainability indices using cluster analysis. In conclusion, it can be stated social sustainability, being relatively understudied compared to the other dimensions of sustainability, is itself a promising area of research. There is especially need for further studies on developing means to effectively assess social sustainability and evaluating their applicability.
